10 



m 

ru 
■ft 



• *# 

14. A ponder batch as recited in Claipn 13, wherein said particles further 
comprise a dopant seltected from the group consisting of Tb and Cr. 

15. A powdenbatch as recited in Claim 1, wherein said particles comprise 
Zn 2 Si0 4 . 

16. A powder batch as recite/ in Claim 15, wherein said particles further 
comprise Mn. \ 

17. A powder batch as recited in Claim 1 , wherein said particles comprise Y 2 Si0 5 . 

18. A powder batch asAecited in Claim 17, wherein said particles further 
comprise a dopant selected fron/the\roup consisting of Tb and Ce. 

19. A powder batch/as recited in Claim 1, wherein at. least about 90 weight 
percent of said particles are/not larger tha'n about two times said average particle size. 

20. A powder batch as recited ir\ Claim 1, wherein said phosphor particles 
comprises crystallites having an average crystallite size of at least about 25 nanometers. 
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21 . A powder batch comprising Y 2 0 2 S phosphor/particles, wherein said particles 
have a weight average particle size of from about O.yum to about 10 urn and have a 
substantially spherical morphology, wherein at leas/ about 80 weight percent of said 
particles are not larger than two times said average/particle size. 

22. A powder batch as recited in Claim 2J, wherein said particles have a weight 
average particle size of from about 0.3 urn to abcfutap um - 

23. A powder batch as recited in ClauAi 21 , wherein at least about 90 weight 
percent of said particles are not larger than tJ/a times said average particle size. 

24. A powder batch as recited in/Cj4im 21 , wherein said particles comprise a 
dopant selected from the group consisting of Eu, Tb and combinations thereof. 

25. A powder batch as recited in/Claim 21 , wherein said particles comprise a 
dopant selected from the group consis/ng of Eu, Tb and combinations thereof in a 
concentration of from about 0.01 toabdut 10 atomic percent. 

26. A powder batch as recited in Claim 21, wherein said phosphor particles 
comprise crystallites having an a^ferdge crystallite size of at least about 25 nanometers. 
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28. A powder batch as 



atch comprising ZnS phosphor particles, wherein said particles 
about 0/1 urn to about 10 pm and have a 
wherein at le^st about 80 weight percent of said 
e particle size. 
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average particle size of from about OJf urn $ about 5 pm. 

29. A powder batch as recited [n Claim 27, wherein at least about 90 weight 
percent of said particles are not larger tbfen two times said average particle size. 

30. A powder batch as recjfed iX Claim 27, wherein said particles comprise a 
dopant selected from the group consisting of Au, Al, Cu, Ag, CI and combinations thereof. 

31 . A powder batch as recited in Claim 27, wherein said particles have a dopant 
concentration of from about 10/ 5 to about 10" 3 gram-atoms per mole. 

32. ' A powder baton as recited in Claim\27, wherein said phosphor particles 
comprise crystallites having an average crystallite sike of at least about 25 nanometers. 
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39. A powder batch comprising SrGa 2 S 4 phosphor particles, wherein said 
particles have a weigh\average particle size of from atiout 0.1 pm to about 10 pm and 
wherein said particles have a substantially spherical cnorphology. 

40. A powder batch as recited in Claim 259, wherein at least about 80 weight 
percent of said particles are noUarger than two times said average particle size. 

41. A powder batch as\ecited in Claim 39, wherein at least about 90 weight 
percent of said particles are not larger Upan two times said average particle size. 

42. A powder batch as recitedNn Claim 39, wherein said particles have a weight 
average particle size of from about 0.3 lirh to about 5 pm. 

43. A powder batch as recited in Claim 39, wherein said particles comprise Eu 

as a dopant. / \ 

44. A powder batch as recited in Claim 39. wherein said particles comprise from 
about 3 to about 8 atomic percent Eu as a dopantA 

45. A powder batch Is recited in Claim 39, Mierein said particles comprise Qe 

as a dopant. / \ 

46. A powder batch as recited in Claim 39, whereita said particles' comprise from 
about 0.5 to about 5 atomic percent Ce as a dopant. \ 

47. A powder batch as recited in Claim 39, wherei\ said phosphor particles 
comprise crystallites having an average crystallite size of at least about 25 nanometers. 
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48. A powdeMbatch comprising Zn 2 Si0 4 phosphor particles, wherein said 
particles have an averageWe of from about 0.1 \1mX0 about 10 pm and wherein said 
particles have a substantiallySspherical morphology/ wherein at least about 80 weight 
percent of said particles are not Wger than two tinges said average particle size. 

49. A powder batch as reoted in Claim 48, wherein said particles have a weight 
average particle size of from about 0.3\ui^ to ^bout 5 pm. 

50. A powder batch as recited\in Claim 48, wherein at least about 90 weight 
percent of said particles are not larger thaAtwo times said average particle size. 

51 . A powder batch as recited in Claim 48, wherein said particles comprise Mn 
as a dopant. / \ 

52. A powder batch as recited in Claim 4& wherein said particles comprise from 
about 0.05 to about 2 atomic percent Mn as a dopant. 

53. ' A powder batch as recited in Claim 4V wherein said phosphor particles 
comprise crystallites having aiVaverage crystallite size\f at least about 25 nanometers. 
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59. A powber batch comprising Y 5 (Ga,AI) 5 0 12 phosphor particles, wherein said 
particles have an average size of from about 0.1 pm tc/about 10 pm and wherein said 
particles have a substantially spherical morphologyywherein at least about 80 weight 
percent of said particles are not larger than two times said average particle size. 



60. A powder batch assrecited in Claim 39, wherein said particles have a weight 
average particle size of from about 0.3 pm to^bout 5 pm. 

61. A powder batch as rented in/Claim 59, wherein at least about 90 weight 
percent of said particles are not larger\hari two times said average particle size. 

62. A powder batch as recitecafn Claim 59, wherein said particles comprise Tb 
as a dopant. / \ 

63. A powder batch as /ecited in Claim 59, wherein said phosphor particles 
comprise crystallites having an ^verage crystalli^ size of at least about 25 nanometers. 
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64. A flowa|?le medium suitable for applying cathodoluminescent phosphor 
particles onto a substr^e, comprising: ' 

a) a liquid vehicle ph 

b) a functional phase dispersed throughout said liquid vehicle phase, said 
functional phase comprising cathodoluminescent phosphor particles having a substantially 
spherical morphology and a weight average payticle size of not greater than about 5 pm. 

65. Allowable medium as recited in /Claim 64, wherein said phosphor particles 
have a particle size distribution wherein at least about 80 weight percent of said phosphor 
particles are not larger than twice said average particle size. 

66. Aflowable medium as Welted in Claim 64, wherein said phosphor particles 
have a particle size distribution wherein\ayleast about 90 weight percent of said phosphor 
particles are not larger than twice said average particle size. 

67. " Aflowable medium as repite^ in Claim 64, wherein said vehicle phase is an 
aqueous-based solution. 

68. Aflowable medium as/ecited Claim 64, wherein said vehicle phase is an 
aqueous-based solution comprising a dispersing agent. 

69. A flowable mediun/ as recited irk Claim 64, wherein said flowable medium 
comprises from about 5 to about £5 weight percent of said cathodoluminescent phosphor 
particles. 

70. A flowable med/um as recited in Clairp 64, wherein said flowable medium 
comprises from about 60 to ajoout 85 weight percent of^aid cathodoluminescent phosphor 
particles. 

71 . Aflowable medium as recited in Claim 64,\wherein said phosphor particles 
comprise Y 2 0 3 . 

72. Aflowable/nedium as recited in Claim 64, wherein said phosphor particles 
comprise Y 2 0 2 S. 
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73. ' A flowablesmedium as recited in Claim 64, wherein said phosphor particles 
comprise ZnS. 

74. A flowable mediufcp as recited ir/jClaim 64, wherein said phosphor particles 
comprise SrGa 2 S 4 . 

75. A flowable medium as^eciteqFin Claim 64, wherein said phosphor particles 

comprise Y 5 (Ga,AI) 5 0 12 . 

76. A flowable medium as re^ite\j in Claim 64, wherein said phosphor particles 

comprise Zn 2 Si0 4 . 

77. A flowable medium a£ recited in G\@\m 64, wherein said phosphor particles 
comprise Y 2 Si0 5 . 
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78. A paste composition suitable for applying cathodoluminescent phosphor 
particles onto a substrate, compris 

a) a liquid vehicle 

b) a functional phas\ yfep^rsed throughout said vehicle phase, said 
functional phase comprising substantially ^pbferical cathodoluminescent phosphor particles 
having a weight average particle size of /i\t greater than about 5 pm and a particle size 
distribution wherein at least about 80 wfeighf\percent of said particles are not larger than 
twice said average particle size. 

79. A paste composition 3^ recited in Claim 78, wherein at least about 90 weight 
1 0 percent of said particles are not larger than twice^aid average particle size. 
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y . /BO. A cathodoluminescent devipef comprising: 
y\p a) an excitation spdrce; and 

y b) at least a fira layer of cathodoluminescent phosphor particles adapted 

to be stimulated bv^id excitation source, wherein said phosphor particles have a 
5 weight averaq^particle size of from about 0.1 (jrn to about 10 (jm, a substantially 

spherical mefrphology and wherein at least about 80 weight percent of said particles 
are not larger than about two times said average particle size. 
81 . A cathodoluminescent device as recited in Claim 80, wherein said phosphor 
particles have a weight average particle size of from about 0.3 \xm to about 5 (jm. 
10 82. A cathodoluminescent device as recited in Claim 80 t wherein said excitation 

source has an excitation potential of not greater than about 5 kV. 

83. A cathodoluminescent device as recited in Claim 80, wherein said excitation 
□ source has an excitation potential of at least about 5 kV. 

J4 84. A cathodoluminescent device as recited in Claim 80, wherein said excitation 

i§ source.has an excitation potential of at least about 20 kV. 

y 85. A cathodoluminescent device as recited in Claim 80, wherein said phosphor 

J particles comprise Y 2 G^Ej/ 

n ^ 86. A cathodoluminescent device as recited in Claim 80, wherein said phosphor 

py particles comprise Y 2 0 2 S:Eu. 

fi) 87. A cathodoluminescent device as recited in Claim 80, wherein said phosphor 

-'P particles comprise ZnS and a dopant selected from the group consisting of Au, Al, Cu, Ag, 
u " CI and combinations thereof. 

88. A cathodoluminescent device as recited in Claim 80, wherein said particles 
comprise Zn 2 Si0 4 :Mn. 

25 89! A cathoddjbminescent device as recited in Clairn^O, wherein said particles 

comprise Y5(Ga,AI) 5 0 12 :Wb > : 

90. A cathodoluminescent device as recited in Claim 80,..wherein said particles 
comprise SrGa 2 S 4 and a dopant selected from the group consisting of Eu and Ce. 

91 . A cathodoluminescent device as recited in Claim 80, wherein said particles 
30 comprise Y 2 Si0 5 and a dopant selected from the group consisting of Tb and Ce. 
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92. A cathodoluminescent device as recited in Claim 80, wherein said device is 
a field emission display. 

93. A cathodoluminescent device as recited in Claim 80, wherein said device is 
a CRT. 

94. A cathodoluminescent device as recited in Claim 80, wherein said device is 
a projection CRT. 

95. A cathodoluminescent device as recited in Claim 80, wherein said device is 
a heads-up display. 

96. A cathodoluminescent device as recited in Claim 80, wherein said device is 
a heads-down display. 
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A cathodoluminescent display devjjee, comprising: 

a) an excitation source having an excitation potential of not greater than 
about 5 kV; and 

b) at least a firsHayer of cathodoluminescent phosphor particles adapted 
5 to be stimulated by sajdexcitation source, wherein said phosphor particles have a 

weight average Mfnicle size of from about 0.1 pm to about 10 pm, a substantially 
spherical morphology and wherein at least about 80 weight percent of said particles 
are not larger than about two times said average particle size. 

98. A cathodoluminescent display device as recited in Claim 97, wherein said 
1 0 phosphor particles have a weight average particle size of from about 0.3 |jm to about 5 pm. 

99. A cathodolurfc&escent display device as recited in Claim 97, wherein said 
particles comprise Y 2 0 3 ancwrom about 4 to about 6 atomic percent Eu. 

100. A cathodoluminescent display device as recited in Claim 97, wherein said 
particles comprise Zn 2 Si0 4 and from about 0.05 to about 2 atomic percent Mn. 

101. A cathodoluminescent device as recited in Claim 97, wherein said particles 
comprise Y 2 Si0 5 and a dopant selected from the group consisting of Tb and Ce. 

1 02. A cathodoluminescent device as recited in Claim 97, wherein said particles 
comprise SrGa 2 S 4 and a dopant selected from the group consisting of Eu-and Ce. 

103. A cathodoluminescent display device as recited in Claim 97, wherein said 
device is a field emission display. 
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1 04. A cathodoluminescent display device, comprising: 

a) an excitation sourpe^fiaving an excitation potential of at least about 20 
I kV; and 

b) at least ^first layer of cathodoluminescent phosphor particles adapted 
5 to be stimulated by^aid excitation source, wherein said phosphor particles have a 

weight average particle size of from about 0.1 pm to about 10 pm, a substantially 
spherical morphology and wherein at least about 80 weight percent of said particles 
are not Jarger than about two times said average particle size. 

105. A cathodoluminescent display device as recited in Claim 104, wherein said 
1 0 phosphor particles have an average size of from about 0.1 pm to about 5 pm. 

1 06. A cathodoluminescent display device as recited in Claim 104, wherein at least 
about 90 weight percent of said particles are not larger than about two times said average 

D particle size. 

ij 107. A cathodoluteiyiescent display device as recited in Claim 104, wherein said 

jS particles comprise Y 2 0 3 airo^om about 4 to about 6 atomic percent Eu. 

kJ 1 08. A cathodoluminescent display device as recited in Claim 1 04, wherein said 

2* particles comprise Zn 2 Si0 4 and from about 0.05 to about 2 atomic percent Mn. 

? 1 09. A cathodoluminescent display device as recited in Claim 104, wherein said 

fU device is a CRT. 

S> 1 10. A cathodoluminescent display device as recited in Claim 104, wherein said 

D device is a projection CRT. 

^ 111. A cathodoluminescent display device as recited in Claim 1 04, wherein said 

device is a heads-down display. 

112. A cathodoluminescent display device as recited in Claim 104,. wherein said 
25 device is a heads-up display. 



93 



Afield emission display, comprising 

(a) a back plate portionpetfiprising a plurality of electron tip emitters; 

(b) a transparepMfont plate portion comprising a layer of phosphor 
powder comprising substantially spherical cathodoluminescent phosphor particles, wherein 
said phosphor particle^fiave a weight average particle size of not greater than about 5 pm 
and a particle sizjs^aistribution wherein at least about 80 weight percent of said particles 
are not largepfhan twic^said average particle size. 

114. A field Aggus^jon display as recited in Claim 113, wherein said phosphor 
particles comprise Y 2 ( 

115. A fieW( fission display as recited in Claim 113, wherein said phosphor 
particles comprise Y& 3 and from about 4 to about 6 atomic percent Eu. 

116. A field emission display as recited in Claim 113, wherein said phosphor 
particles comprise Y 2 Si0 5 . 

117. A field emission display as recited in Claim 113, wherein said phosphor 
particles comprise Y 2 Si0 5 and from about 5 to about 20 atomic percent Tb as a dopant. 

118. A field emission display as recited in Claim 11 3,- wherein said phosphor 
. particles comprise Y 2 Si0 5 and from about 0.05 to about 5 atomic percent Ce as a dopant. 

119. A field emission display as recited in Claim 113, wherein -said phosphor 
particles comprise SrGa 2 S 4 and a dopant selected from the group consisting of Eu and Ce. 

120. Afield emission display as recited in Claim 113, wherein at least about 90 
weight percent of said particles are not larger than twice said average particle size. 

121. A field ^Q^ion display as recited in Claim 113, wherein said phosphor 
particles have a substantially spherical morphology. 

122. A field emission display as recited in Claim 113, wherein said phosphor 
particles form a pixel layer having an average thickness of not greater than about three 
times said average particle size. 

123. A field emission display as recited in Claim 113, wherein said phosphor 
particles are coated phosphor particles comprising -a coating substantially encapsulating 
said particles. 
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/t2'4. A CRT display device, comprising: 

(a) an excitation source comprising an electron emitter; 

(b) a transparent front plate portion comprising a layer of phosphor 
powder comprising substarrtially spherical cathodoluminescent phosphor particles, wherein 

5 said phosphor particles have a weight average particle size of not greater than about 5 urn 

and a particle sjze distribution wherein at least about 80 weight percent of said particles 

are not large/than twice said average particle size. 

125. A CRT display device as recited in Claim 124, wherein said phosphor 

particles comprise Y 2 0 2 S. 
0 126. A CRT display device'as recited in Claim 124, wherein said phosphor 

particles comprise Y 2 0 2 S and a dopant selected from the group consisting of Eu, Tb and 

combinations thereof. 

127. A CRT display device as recited in Claim 124, wherein said phosphor 
particles comprise ZnS. 

128. A CRT display device as recited in Claim 124, wherein said phosphor 
particles comprise ZnS and a dopant selected from the group consisting of Au, Al, Ag, CI, 
Cu and combinations thereof. 

129. A CRT display device as recited in Claim 124, wherein said phosphor 
particles comprise 

130. A CRT device as recited in Claim 124; wherein said phosphor 
particles comprise Y 2 0 3 : 

131. A CRT display device as recited in Claim 124: wherein said phosphor 
particles comprise SrGa 2 S 4 . 

132. A CRT display device as recited in Claim 124, wherein said phosphor 
particles comprise SrGa 2 S 4 :Eu. 

133. A CRT display device as recited in Claim 124, wherein said particles 
comprise Y 2 Si0 5 and a dopant selected from the group consisting of Tb and Ce. 

134. A CRT ^^/device as recited in Claim 124, wherein said particles 
comprise Y 5 (Ga,An 5 0^:]^r^ 

1 35. A CRT display device as recited in Claim 1 24, wherein said weight average 
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particle size is from about 0.3 pm to about 3 pm. 

136. A CRT display device as recited in Claim 124, wherein at least about 90 
weight percent of said particles . are not larger than twice said average particle size. 

137. A CRT display device as recited in Claim 124, wherein said phosphor 
particles form a pixel layer having an average thickness of not greater than about three 
times said average particle size. 
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1 38. A projection CRT display/device, comprising: 

a) a cathodoluminescent excitation source; 

b) a display screen; and 

c) a phosphor layer disposed between said excitation source and said 
5 . display screen, whereir/ said phosphor layer comprises substantially spherical 

cathodoluminescent pbiosphor particles, wherein said phosphor particles have a 
y/ff^ weight average partipe size of not greater than about 5 pm and a particle size, 
\? distribution wherein at least about 80 weight percent of said particles are not larger 
than twice said average particle size. 
10 139. A projection CRT as recited in Claim 138, wherein said phosphor particles 

comprise Y 2 0 3 :Eu. 

140. A projection CRT as recited in Claim 138, wherein said phosphor particles 

G3 comprise Y 2 0 2 S:Eu. 

iff 

Cj 141. A projection CRT as recited in Claim 138, wherein said phosphor particles 

fS comprise Zn 2 Si0 4 . 

c~ ■ 

U 142. A projection CRT as recited in, Claim 138, wherein said phosphor particles 

M comprise crystallites having an average crystallite size of at least about 25 nanometers. 
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143. A method for the production of a cathodolurpinescent phosphor powder, 
comprising the stops of: 

a) "forming a liquid comprising precursors to a cathodoluminescent 
phosphor compound; 

b) gene\ating an aerosol of drop/ets from said liquid; 

c) pyrolyzing said droplets p remove liquid therefrom and form 
intermediate precursor particles; and 

d) heating said^intermediatp precursor particles to form a powder batch 
of phosphor particles. 



1 44. A method as recited in\Claim 143, wherein said liquid comprises a particulate 



precursor. 




wherein said step of generating an aerosol 
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1 45. A method as recited in Ol; 
comprises the step of ultrasonicay atomizing said liquid. 

■ 146. A method as recited in Clairfo 143, wherein said pyrolyzing step comprises 
pyrolyzing said droplets at a temperature of^at least about 700 °C. 

147. A method as recited in Claim 143, wherein said heating step comprises 
heating to a temperature of from about 1 100° u to about 1600°C. 

148. A method as^ecited in Claim 143, wherein said heating step comprises the 
step of heating said intermediate precursor particle^ with agitation. 

149. A method as recited in Claim 143, wherein said heating step comprises the 
step of heating said intermediate precursor particles withWficient agitation to substantially 
prevent the formation! of hard agglomerates in the phosphor powder, 

150. A method as recited in Claim 143, wherein\aid heating step comprises 
heating said intermediate precursor particles in a rotary kiln\ 

151. A/nethod as recited in Claim 143, wherein safti intermediate precursor 
particles have an average particle size that is not greater than abtout 5 pm. 
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155. A method for the production of a Y 2 0 3 phosphor powder, comprising the 
steps of: 

a) forming a liquid comprising precur^6i^ to a Y 2 0 3 cathodoluminescent 
phosphor compound; 

b) generating an aerosol of drooTete from said liquid; 

c) pyrolyzing said droplets tp /remove liquid therefrom and form 
intermediate precursor particles; and 

d) heating said intermediatetyecursor particles to form a powder batch 
of phosphor particles. 



5, wherein said precursors comprise yttrium 
155, wherein said phosphor particles further 



1 56. A method as recited in Claii 

nitrate. 

1 57. A method as recited in 
comprise Eu. 

158. - A method as recited/ irY Claim 155, wherein said precursor comprises 
europium nitrate. 

159. A method as recitecyin£laim 155, wherein said liquid comprises from about 
4 to about 6 weight percent precunfeors. 

160. A method as rec|ed/n Claim 155, wherein said step of generating an aerosol 
comprises the step of ultras^ni^lly atomizing said liquid. 

161 . A method as recited in Claim 155, wherein said pyrolyzing step comprises 
pyrolyzing said droplets atia temperature of from about 850° C to about 1000°C. 

162. A method gs /ecited in Claim 155, wherein said heating step comprises 
heating to a temperature^ o/from about 1350°C to about 1500°C. 

163. A method /as/recited in Claim 155, wherein said heating step comprises the 
step of heating said in^enfnediate precursor particles with agitation. 

164. A methQfcJ^s recited in Claim 155,. wherein said heating step comprises the 
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step of heating said intermediate precursor particles with/sufficient agitation to substantially 
prevent the formation of hard agglomerates in the pbfosphor powder. 

165. A method as recited in Claim 155,ywhe7ein said heating step comprises 
heating said intermediate precursor particles in^rotary kiln. 

166. A method as recited in Clainy155, wherein said intermediate precursor 
particles have an average particle 7 £ize thaVis not greater than about 5 um. 

167. A method as recited in 155, wherein no more than about 0.1 weight 
percent of said phosphor parti&es/a/e/n theTdrm of hard agglomerates. 

168. A method as recjtea jn Claim 155, wherein said phosphor particles have an 
average particle size of not greafer/han about 5 um and wherein said particles have not 
been milled. 

1 69. A method as recited in Claim 1 55, further comprising the step of adding water 
during saidTstep of genera/j/g an aerosol to maintain the precursor concentration below 
a predetermined value. 



101 



10 



1& 



20 



25 



1 70. A method for the production of a Zn 2 Si0 4 phosphor powder, comprising the 
steps of: 

a) forming a liquid comprising/ precursors to a Zn 2 Si0 4 
cathodoluminescent phosphor compound; 

b) generating an aerosol of dropfets from said liquid; 

c) pyrolyzing said droplets to remove liquid therefrom and form 
intermediate precursor particles; and 

d) heating said intermediate precj/rsor particles to form a powder batch 
of phosphor particles. 

171. A method as recited \rf\ Cla/m^O, wherein said precursors comprise 
particulate silica. 

172. A method as recited Clai'1^170, wherein said precursors comprise zinc 

nitrate. 

173. A method as recited kL^feim 170, wherein said precursors comprise an 
excess of silica. 

174. A method as recited in Qflaim 170, wherein said precursors comprise at least 
about 10 atomic percent excess silica. 

175. A method as recitecjfin Claim 170, wherein said phosphor particles further 
comprise Mn. 

176. A method as rented in Claim 170, wherein said precursor comprises 
manganese nitrate. 

1 77. A method as redfed in Claim 170, wherein said step of generating an aerosol 
comprises the step of ultrascjnically atomizing said liquid. 

178. A method as recited. in Claim 170, wherein said pyrolyzing step comprises 
pyrolyzing said droplets at/a temperature of from about 850°C to about 1000°C. 

179. A method as recited in Claim 170, wherein said heating step comprises 
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heating to a temperature of from about 1100°C to abcfut 1200°C. 

180. A method as recited in Claim 170, wherein said heating step comprises the 
step of heating said intermediate precursor partide§ with agitation. 

181 . A method as recited in Claim 170jxwherein said heating step comprises the 
step of heating said intermediate precursor particles with sufficient agitation to substantially 
prevent the formation of hard agglc^nerat^s in the phosphor powder. 

182. A method as recitedf in daim 170, wherein said heating step comprises 
heating said intermediate precu/sor /articles in a rotary kiln. 

183. A method as reqteg in Claim 170, wherein said intermediate precursor 
particles have an average partibfefsize that is not greater than about 5 pm. 

184. A method as redtjfd in Claim 170, wherein no more than*about 0.1 weight 
percent of said phosphor pimples are in the form of hard agglomerates. - 

185. A method asieeited in Claim 170, wherein said phosphor particles have an 
average particle size of i/o/greater than about 5 pm and wherein said particles have not 
been milled. 

1 86. A method £s recited in Claim 170, further comprising the step of adding water 
during said step of^^nerating an aerosol to maintain the precursor concentration below 
a predetermined \ZaUie. 
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1 87. A method for the production of a ZnS phospho/ powder batch, comprising the 
steps of: 

a) forming a liquid comprising precur^fs to a ZnS cathodoluminescent 
phosphor compound; 

b) generating an aerosol of dropl^ from said liquid; 

c) pyrolyzing said droplets tp/remove liquid therefrom and form 
intermediate precursor particles; and 

d) heating said inte/n^ecliate/i^fecursor particles to form a powder batch 
of phosphor particles. 

188. A method as recited in Ok^ii87, wherein said precursors comprise zinc 

nitrate. 

1 89. A method as recited in Clain/ 1 87, wherein said precursors comprise thiourea. 

1 90. A method as recited in Clafri 1 87, wherein said step of generating an aerosol 
comprises the step of ultrasonically atomizing said liquid. 

191 . A method as recited inXlaim 187, wherein said pyrolyzing step comprises 
pyrolyzing said droplets at a temperature of from about 300 °C to about 900° C. 

192. A method as recitea in Claim 187, wherein said heating step comprises 
heating to a temperature of from/about 500°C to about 900°C. 

193. A method as recited in Claim 187, wherein said heating step comprises the 
step of heating said intermediate precursor particles with agitation. 

194. A method as reared in Claim 187, wherein said heating step comprises the 
step of heating said intermediate precursor particles with sufficient agitation to substantially 
prevent the formation of ham agglomerates in the phosphor powder. 

195. A method as recited in Claim 187, wherein said heating step comprises 
heating said intermediate orecursor particles in a rotary kiln. 

196. A method recited in. Claim 187, wherein said intermediate precursor 
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particles have an average particle size that is not grater than about 5 pm. 

197. A method as recited in Claim 187, vyher#ni no more than about 0.1 weight 
percent of said phosphor particles are in the foj^ydf hard agglomerates. 

1 98. A method as recited in Clairp-i 8//wherein said phosphor particles have an 
average particle size of not greater thari about 5 \im and wherein said particles have not 
been milled. 

1 99. A method as recited in (^§im 1 87, further comprising the step of adding water 
during said step of generating an ^jerosol to maintain the precursor concentration below 
a predetermined value. 
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200. A method for the production of a SrGa 2 S 4 phosphor powder batch, comprising 
the steps of: 




a) forming a liquid comprising p^fecursors to a SrGa 2 S 4 
cathodoluminescent phosphor compound; 

b) generating an aerosol of droplets/from said liquid; 

c) pyrolyzing said droplets to Remove liquid therefrom and form 
intermediate precursor particles; and 

d) heating said intemnedi&ffe precursor particles to form a powder batch 
of phosphor particles. 

201 . A method as recited in Clairfay£$0, wherein said step of generating an aerosol 
comprises the step of ultrasonically atom^ihg said liquid. 

202. A method as recited in Clgfifn 200, wherein said pyrolyzing step comprises 
pyrolyzing said droplets at a temperature of from about 700° C to about 900° C. 

203. A method as recited W Claim 200, wherein said heating step comprises 
heating to a temperature of from aftout 800 °C to about 1 100°C. 

204. A method as recited 7 in Claim 200, wherein said heating step comprises 
heating said intermediate precm^or particles in a gas composition comprising H 2 S gas. 

205. A method as recited in Claim 200, wherein said heating step comprises the 
step of heating said intermediate precursor particles with agitation. 

206. A method as recited in Claim 200, wherein said heating step comprises the 
step of heating said intermediate precursor particles with sufficient agitation to substantially 
prevent the formation of hard agglomerates in the phosphor powder. 

207. A method as recited in Claim 200, wherein said heating step comprises 
heating said intermediate precursor particles in a rotary kiln. 

208. A method as recited in Claim 200, wherein said intermediate precursor 
particles have an average particle size that is not greater than about 5 pm. 
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209. A method as recited in Claim 200, whereiiyno more than about 0.1 weight 
percent of said phosphor particles are in the forra/bf brard agglomerates. 

210. A method as recited in G(£\h\ 2m,wtfere\n said phosphor particles have an 
average particle size of not greater/thap aoout/S pm and wherein said particles have not 
been milled. 

211. A method as recited in/Claipri 200, further comprising the step of adding water 
during said step of generating ax/ aerosol to maintain the precursor concentration below 
a predetermined value. 
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